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ABSTRACT

KEYWORDS

Background: Navigating the environment, or wayfinding, is integral to independent living.
Laboratory studies have consistently indicated an impairment in wayfinding in people with
Down syndrome (DS). However, very little is known regarding their real-life wayfinding abilities.
Method: Eighty-six parents of children with DS completed an online survey on their children’s
wayfinding behaviours and their own feelings and expectations about their children’s wayfinding.
Results: Parents reported their children had few wayfinding skills, yet much confidence in their own
abilities. Many parents had taught/planned to teach their children wayfinding skills. Parents also
expressed concerns over their children’s independent wayfinding. Parents teaching wayfinding
and parents’ concern predicted their assessment of their children’s wayfinding competence and
knowledge. Children’s age and sex, as well as parents’ concerns predicted assessment of
children’s confidence in wayfinding.
Conclusions: Our results identified key factors related to wayfinding behaviours in people with DS.
Parental factors are especially important in predicting their children’s wayfinding behaviour.

Down syndrome; wayfinding;
independent living; parents;
survey

Introduction
Wayfinding refers to a complex set of behaviours that
enable the ability to identify one’s current location and
successfully navigate to an unseen location in the
environment (Golledge, 1999). It is reasonable to view
wayfinding as encompassing virtually all aspects of
environmental learning and problem-solving. Indeed, a
wide range of abilities are involved in representing and
navigating the environment. Successful wayfinding
requires an individual to know where they are in the
environment, know where the next desired location is,
and determine how to get there from the present location
using whatever means may be currently available to
them. It typically involves the use of spatial abilities,
such as perspective taking and mentally manipulating
the spatial environment (Lawton, 2010). It can involve
verbal memory to encode and remember landmarks
and turns along a route (Davis, Merrill, Conners, & Roskos, 2014). In addition, wayfinding commonly involves
executive function processes associated with, for
example, working memory and decision-making skills
(Meilinger, Knauff, & Bülthoff, 2008). There are also
aids to wayfinding that are formally part of the everyday
environment, such as signs (O’Neill, 1991) and public
transportation (e.g., Carmien et al., 2005), which individuals can use to facilitate their wayfinding behaviour.
Because of these aids, skills such as reading and social
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information processing are also important in wayfinding. Thus, in the current study wayfinding is used as
the collective term for activities people use to learn
about and navigate their environment.
People with Down syndrome (DS) appear to have an
especially difficult time learning and navigating their
environment. Laboratory studies have reported that several components of wayfinding may be deficient in
people with DS (e.g., Courbois et al., 2013; Davis et al.,
2014; Farran, Courbois, Van Herwegen, & Blades,
2012). For example, Davis et al. (2014) evaluated wayfinding abilities of adolescents and young adults with
DS and typically developing (TD) children matched on
mental age (MA). Participants viewed a simple route
through a virtual environment consisting of indoor hallways. They were then required to navigate the route on
their own. Participants with DS made more errors navigating the route than did the MA-matched children. In
addition, they recalled fewer landmarks that were placed
along the route. Similarly, Courbois et al. (2013) compared the relative abilities of participants with DS,
MA-matched TD children, and chronological age (CA)
matched TD adolescents and young adults on the ability
to find a short cut through a set of city streets presented
via a virtual environment. Participants learned two short
routes from a starting location to two different ending
locations. Then they were asked to find a new route
from one ending location to the other ending location.
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Participants with DS exhibited greater difficulty finding
the shortest route relative to the MA- and CA-matched
comparison groups. Purser et al. (2015) also reported
that participants with DS who exhibited low nonverbal
ability levels performed more poorly in a virtual environment wayfinding task than did TD children matched on
nonverbal ability. These behavioural results are consistent with expectations based on neuroanatomical
research on people with DS. More specifically, the hippocampal structures, which are key for successful wayfinding (Aguirre, Detre, Alsop, & D’Esposito, 1996; Ledoux
et al., 2014), show reduced volume and abnormalities
in people with DS (Pinter, Eliez, Schmitt, Capone, &
Reiss, 2001).
There are many benefits to using a virtual environment to study wayfinding. In fact, researchers have generally suggested many route-finding actions that are used
in virtual environments are similar to those used in real
environments (e.g., Kuliga, Thrash, Dalton, & Hölscher,
2015). However, it is not possible for most virtual
environments to capture the richness of the real environment with all of the variables that can both enhance and
interfere with wayfinding. For example, having others
nearby who can provide assistance (e.g., travelling with
a parent) can reduce the need to identify all turns and
landmarks along the route in a single encounter. However, taking a wrong turn can lead to fears of getting
lost and increased anxiety (e.g., Bryant, 1982), and wayfinding anxiety can reduce environmental learning (e.g.,
Ramirez, Gunderson, Levine, & Beilock, 2012). Hence,
while making important contributions to understanding
wayfinding performance in people with DS, laboratory
studies alone cannot provide a complete picture of the
challenges faced during everyday wayfinding by people
with DS. They also do not assess many social and situational variables that underlie wayfinding activities.
Current study
In the current study, we asked parents of people with DS
to complete a survey to help identify some of the wayfinding challenges faced by people with DS. We expected
the results to provide a view of how people with DS
handle daily wayfinding activities and identify potential
research areas that reflect wayfinding difficulties
reported by parents. A survey can ask about real-life
issues (e.g., getting lost) or subjective concerns (e.g.,
anxiety), which cannot be directly measured by laboratory tasks of wayfinding (Bailey, Raspa, & Olmsted,
2010). Parents of children with DS between 12 and 25
years of age completed a survey covering the wayfinding

experiences of their children. The survey also asked
about parents’ behaviours and emotions related to their
children’s wayfinding. We specifically focused on
parents’ perceptions of deficits and needs of their children with DS during real-life wayfinding activities. The
goal was to connect laboratory findings of wayfinding
deficits in people with DS to their real-life wayfinding
challenges and inform targeted interventions to promote
independent wayfinding skills.
One part of the survey focused on three factors that
likely influence the wayfinding behaviours and experiences of people with DS. These factors are overall wayfinding competence, specific wayfinding knowledge
about concepts such as directions and landmarks, and
wayfinding confidence. Confidence is important to general wayfinding, as higher wayfinding anxiety may limit
wayfinding experience and hamper performance (Lawton, 1994; Reilly & Neumann, 2013) Further, spatial
anxiety can account for a significant amount of variance
in spatial abilities even in young children (Ramirez et al.,
2012). This factor in particular cannot be assessed in laboratory studies. Together, we expected these three factors
would provide a relatively comprehensive picture of reallife wayfinding in people with DS.
A second part of the survey focused on three factors
regarding parent behaviours and emotions related to
their children’s wayfinding. Factors 1 and 2 included
how often parents transport and accompany their children with DS and parents’ attempts to train wayfinding.
The third factor considered parents’ anxiety over their
children’s independent wayfinding. Always accompanying their children may reduce independent experience in
wayfinding and thereby inhibit the development of skills.
Teaching wayfinding behaviours should enhance behaviours, both in terms of skills and strategies. Like many
other highly malleable spatial skills (Uttal et al., 2013),
wayfinding can be explicitly taught both in terms of skills
(e.g., driving, public transportation) and strategies (e.g.,
noting landmarks; Davis et al., 2014). Parent anxiety
would be negatively related to children’s wayfinding performance if it caused parents to limit children’s independent navigation or if children with poorer wayfinding
caused more parental anxiety and concerns. In fact, Slevin, Lavery, Sines, and Knox (1998) reported that one
important barrier to training independent travel by service providers to their clients with intellectual disability
(ID) is parental concern about the risks of independent
travel. Together, these three parental factors reflect the
role parents play in their children’s daily wayfinding
and should exert direct influence on their children’s
daily wayfinding outcomes.

JOURNAL OF INTELLECTUAL & DEVELOPMENTAL DISABILITY

Method
Design
A survey was used to assess parents’ evaluations of their
children’s wayfinding activities and their own feelings
and emotions associated with those activities. The data
were analysed using both descriptive and correlational
procedures. First, parental responses were evaluated
using descriptive procedures. Regression analyses were
then conducted to assess relationships between parental
behaviours/emotions and their children’s wayfinding
activities. Our specific hypotheses were as follows:
.

.

.

Hypothesis 1 (Child wayfinding). People with DS
should show impairments in daily wayfinding activities.
Hence, parents will report low levels of wayfinding competence, knowledge, and confidence for their children.
Hypothesis 2 (Parent behaviours/emotions). Parents
will accompany their children during most wayfinding situations and will feel concerned about their children’s independent wayfinding. Assessing parent
teaching of wayfinding skills is exploratory.
Hypothesis 3 (Parent behaviours/emotions predict
child wayfinding). It is expected that parent behaviours and emotions should predict real-life wayfinding in their children with DS. Parents accompanying
their children and parents’ concerns about their children’s wayfinding should be associated with poorer
wayfinding behaviours in their children. In contrast,
active parent teaching should be associated with better
wayfinding behaviours.

Ethics
All recruiting and testing procedures followed institutional review board guidelines at the University of Alabama, as well as the National Institutes of Health (NIH)
DS-Connect National Registry for participants recruited
there. On the first page of the survey, parents read a full
description of the study and were informed of their
rights as participants. If they met eligibility requirements
and chose to participate, they gained access to the
remaining questions.
Participants
Participants were recruited from the University of Alabama Intellectual Disabilities Participant Registry, the
NIH DS-Connect National Registry, and local service
providers in the southeast United States. To be eligible,
parents had to have a child with DS aged 12 to 25
years. This age range was chosen because there are
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more opportunities for independent wayfinding in
this age range than in younger individuals but fewer
cases of early-onset dementia than in older individuals
with DS (Key & Dykens, 2014). Participants were
offered a $5.00 gift certificate for completing the
survey.
The final sample included 86 participants, among
whom 97% completed all questions. Ninety-seven percent were biological parents of children with DS; the
remaining were adoptive parents. Their children
included 42% boys and 55% girls (3% not identified).
Children ranged in age from 12 to 24 years (M = 19.48,
SD = 3.70); 13% had at least one physical disability or difficulty that limited their daily activity (e.g., arthritis,
impaired vision or hearing, atlanto-axial gap, low muscle
tone, obesity). All but one parent reported their children
could walk with ease, and the other could walk with difficulty. Household income averaged $110,000–$120,000
per year (range: $10,000–$20,000 to $200,000+ per
year). Children spent most of their time during the day
at home, school, or work. The amount of time children
spent at home each day ranged from less than 20% to
100%, with an average of 55.7%. Other demographic
information is presented in Table 1.

Table 1. Demographic characteristics of children
and parents (N = 86).
%
Child characteristics
IQ
Unknown
< 30
30–50
50–70
> 70
Type of school
None
Home
Elementary
Junior high
High school
College
Other
Employment status (if not in school)
Employed
Unemployed
Parent characteristics
Employment status
Employed
Unemployed
Work hours per week (if employed)
< 10
10–20
20–30
30–40
> 40
Environment
Rural
Suburban
Urban

41.0
2.4
14.4
37.4
4.8
24.1
6.0
7.2
18.1
36.6
3.6
2.4
39.0
61.0

73.5
26.5
30.1
3.6
9.6
31.3
25.3
12.0
69.9
18.1
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Wayfinding survey
The wayfinding survey was part of a larger project on
independent living skills in people with DS. The larger
project included non-overlapping open-ended questions on parents’ concerns about their children’s independent living. These questions were completed
online following the wayfinding survey. The wayfinding
portion included 58 items. To begin, there were four
criteria items: ID status, DS status, and age of the
child, as well as the participant’s relationship to the
child. There were 12 items on demographic and
environmental information. Demographic information
included children’s IQ, age, sex, presence of physical
disability that limits activity, school attended (if a student), and employment status (if finished with school).
Also included were employment status and working
hours for parents, number of family members in the
household, and total family income. In addition to
demographic information, we collected environmental
information that may be uniquely relevant to wayfinding. For instance, in the United States, living in an
urban setting may require learning about public transportation, whereas living in a rural or suburban
environment would require travelling by car. Further,
spending a lot of time at home may reflect fewer opportunities to engage in wayfinding activities (Oates, Bebbington, Bourke, Girdler, & Leonard, 2011).
There were 42 items on wayfinding. Parents
responded to each item on a 5-point scale, with anchors
identified as either 1 = never and 5 = always, or 1 =
strongly disagree and 5 = strongly agree (see Table 2).
Twenty-eight items addressed children’s wayfinding
behaviours. The first factor of wayfinding competence
included nine items generated by the experimenters.
These items asked about children’s general competence
in wayfinding and specific behaviours associated with
wayfinding activities. One item that asked whether children were able to drive received unanimous negative
responses from parents and was deleted. The second factor of wayfinding knowledge included 11 items. These
items were derived from two widely used surveys for
TD adults: the Santa Barbara Sense of Direction questionnaire (Hegarty, Richardson, Montello, Lovelace, &
Subbiah, 2002) and the Lawton Wayfinding Strategy
questionnaire (Lawton, 1994). The original surveys
were reliable (test–retest reliability = .90 for Santa Barbara Sense of Direction; Cronbach’s alpha = .73 and .65
for Lawton Wayfinding Orientation Strategy items and
Route Strategy items, respectively) and moderately correlated with wayfinding performance (.30–.50) reflecting
validity. These items asked whether children possess
specific wayfinding knowledge such as knowing cardinal

directions (north, south, east, and west), ability to use a
map or GPS device, and ability to understand wayfinding
directions. The third factor of wayfinding confidence
included eight items. These items derived from the Lawton Wayfinding Anxiety questionnaire (Lawton, 1994).
The original Lawton questionnaire is also highly reliable
(Cronbach’s alpha = .85). Items for this factor focused on
children’s emotions, motivation, and interest towards
wayfinding (Lawton, 1994, 1996).
The remaining 14 items of the survey addressed
parent behaviours and emotions and were generated
by the experimenters. The first factor of transporting
and accompanying children included five items.
These items focused on whether and how parents
accompanied their children during wayfinding activities. The second factor of teaching children wayfinding
included four items. These items asked whether parents
intentionally teach their children independent wayfinding skills. The third factor of parent concerns included
five items. These items asked whether parents are
anxious or concerned about their children’s independent wayfinding.
Procedure
Parents were first sent a brief description of our study.
Those who were interested were directed to Qualtrics
and answered the survey on their own computers. If
they met the eligibility requirements based on their
responses to the first four items, they gained access to
the remaining questions. The total completion time ranged from 10 minutes to 50 minutes.
Data analysis plan
Mean responses for each item were calculated (see Table
2). Cronbach’s alpha was computed for each of the six
factors using confirmatory factor analytic procedures.
These were used to identify which factors were sufficiently reliable to be included in the regression analyses.
Corrected item-total correlations were computed to
identify items to include in each factor. Items were eliminated if their corrected item-total correlations were
below .30, the recommended cut-off for inclusion of
items in surveys (Kline, 1993; Rattray & Jones, 2007).
In addition to individual items identified in the descriptive statistics section, one factor (Parent Transporting
and Accompanying Children) was not sufficiently
reliable to include in the regression analyses. Scores of
items that were retained for each factor were summed
for use in the regression analyses. Negatively worded
questions were reverse scored prior to summing the
responses. Only participants who completed the survey
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Table 2. Survey questions and mean responses (with standard errors).
A. Child Wayfinding Competence
Item
My child wanders around on his/her own in public places (e.g., grocery/department stores).a
My child wanders around on his/her own when in other people’s homes.a
My child has problems finding his/her way around public places (e.g., grocery/department stores).a
My child seems lost in new places.a
My child has trouble finding his/her way around other people’s homes.a
My child uses public transportation to go to school, work, etc.b
My child can travel out of town by himself/herself.b
My child requires a great deal of assistance or help.c

Mean score
2.6
3.3
2.8
2.6
2.1
1.9
1.1
3.1

Standard error
.13
.13
.12
.11
.07
.15
.05
.13

B. Child Wayfinding Knowledge
Item
My child has a good sense of direction. c
My child knows the difference between right and left. c
My child can identify north, south, east, and west on a map. c
My child can identify north, south, east, and west in actual space (e.g., outside in a park). c
My child knows how to use a paper map. c
My child knows how to use an electronic GPS device. c
My child remembers landmarks when we travel certain places. c
My child understands road signs on a highway (e.g., Route 71 West). c
My child understands road signs on a local street (e.g., stop sign and yield sign). c
My child could follow directions such as “Travel east for one mile.” c
My child could follow directions such as “Go to the traffic light and turn right.” c

Mean score
3.0
3.6
2.5
2.3
2.2
2.3
4.1
2.6
3.7
1.7
2.9

Standard error
.14
.13
.16
.11
.12
.14
.10
.15
.11
.09
.14

C. Child Wayfinding Confidence
Item
My child explores new places.a
My child enjoys going out of town.a
My child likes to leave home on his/her own.b
My child wants to leave home on his/her own.b
My child is afraid to go out on his/her own.b
My child is anxious about going to places on his/her own. c
My child is anxious about driving a car on his/her own. c
My child is anxious about using public transportationon his/her own. c

Mean score
3.5
4.6
2.5
2.7
2.0
2.6
2.8
2.8

Standard error
.12
.07
.13
.14
.10
.12
.13
.12

D. Parent Transporting/Accompanying Children
Item
I accompany my child outside our home.a
I bring my child when I run errands in public places (e.g., shopping at grocery/department store).a
I drive my child to school/work, etc.b
I take my child wherever he/she needs to go.b
I allow my child to go to neighbours’ houses by himself/herself.a

Mean score
4.2
3.9
3.8
4.4
2.1

Standard error
.07
.09
.15
.07
.13

E. Parent Teaching Wayfinding
Item
I have taught or plan to teach my child to go to places by himself/herself. c
I have taught or plan to teach my child how to drive. c
I have taught or plan to teach my child how to use public transportation (e.g., bus/subway). c
It is easy for me to teach my child how to go places by himself/herself. c

Mean score
3.3
2.0
2.9
2.3

Standard error
.13
.13
.15
.12

F. Parent Concerns
Item
I am concerned my child will get lost.a
I find taking my child places to be stressful.b
I am anxious about letting my child go to places on his/her own. c
I am anxious about letting my child drive a car on his/her own. c
I am anxious about letting my child use public transportation on his/her own. c

Mean score
3.5
2.3
4.1
4.7
4.3

Standard error
.13
.15
.11
.07
.11

Note. Items using never (1) to always (5) anchors are in bold type and strongly disagree (1) to strongly agree (5) anchors are in italicised type.
N = 83.
b
N = 85.
c
N = 86.
a

were included in the regression analyses (N = 83). We
did not distinguish between parents’ ratings of frequency
and ratings of agreement because they were measured on
the same scale and yielded similar results within each
factor. Hierarchical regression analyses incorporated
the parent behaviour and emotions variables as predictor
variables and the three child wayfinding variables as outcome variables in three separate analyses.

Results
Descriptive analyses
Children’s wayfinding
Wayfinding competence. For the most part, parents
reported that their children exhibited fairly good general
wayfinding competence within the range of activities that
were permitted. Their children were likely to wander
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around other people’s homes, but not in public places
such as grocery stores. Parents did not think their children had problems finding their way in public places,
in new places in general, or in other people’s homes.
However, parents also reported that their children
never or rarely used public transportation to go to
work or school and were never or rarely able to travel
out of town by themselves. Lastly, approximately half
of parents reported that their children often or always
required a great deal of assistance. Cronbach’s alpha
for this factor was .661. However, the corrected itemtotal correlation between the item “My child uses public
transportation to go to school, work, etc.” and the total
score was relatively low (–.045). This item was not
included in the regression analyses. After deleting the
item, the new Cronbach’s alpha on the retained seven
items was .751.
Wayfinding knowledge. Parents generally reported that
their children had little wayfinding knowledge. Parents
split on whether their children exhibited a good sense
of direction, exhibiting a great deal of variability on
this question. Most parents reported that their children
knew left from right. However, most also felt their children could not identify cardinal directions on a map or
in actual space. Very few could follow directions containing cardinal directions and distance information (e.g.,
“Travel east for one mile”). Approximately half of children did not understand simple road signs on a highway
(e.g., Route 71 West). Approximately two-thirds of the
children could not use a map or follow an electronic
GPS. Nevertheless, approximately half could follow
directions that contained landmarks and relative directions such as, “Go to the traffic light and turn right.” Virtually all of the parents reported that their children
remembered landmarks when they travelled to specific
known places, and approximately three-quarters understood simple road signs on a street (e.g., a stop sign).
Cronbach’s alpha for this factor was .891. All items
were retained in calculating the total score.
Wayfinding confidence. Most parents reported that their
children were relatively confident in wayfinding. More
than half indicated that their children were willing to
explore new places. Almost all reported that their children enjoyed traveling out of town. Even so, parents
indicated that more children did not like or want to
leave home on their own relative to those who did. Interestingly, parents reported that their children were never
or rarely afraid to go out on their own. More children
were not anxious about wayfinding than those who
were. Most parents indicated that their children would
not be anxious about driving in their own car or using

public transportation if given the opportunity. Cronbach’s alpha for this factor was .789. However, one
item, “My child enjoys traveling out of town,” had low
corrected item-total correlation (–.003). Regression analyses were thus calculated without it. After deleting this
item, the final Cronbach’s alpha was .817.
Parent behaviours and emotions
Transporting and accompanying children. Parents
reported accompanying their children during almost all
of their daily wayfinding activities. This was the case
for wayfinding activities intended for parents (e.g., shopping) and those intended for children (e.g., going to
school/work). Relatively few parents allowed their children to conduct wayfinding activities on their own
(e.g., go to neighbour’s house). Cronbach’s alpha for
this factor was .467. Three items had corrected itemtotal correlations lower than .30 (.223, .077, and .261,
respectively). Due to low overall reliability, this factor
was not included in later regression analyses.
Teaching children wayfinding. Slightly over half of
parents reported they had taught or planned to teach
their children wayfinding skills. Approximately onethird indicated they did not plan to do so. A majority
believed it was difficult to teach their children independent wayfinding. Most did not plan to teach their children
how to drive. Approximately 40% of parents had not or
did not plan to teach their children how to use public
transportation. Cronbach’s alpha for this factor was
.783. All items were retained in calculating the total score.
Parents’ concerns. The majority of parents reported they
were at least sometimes concerned their children might
get lost. These concerns elicited anxiety more than stress.
Over three-quarters of parents reported feeling anxious
about letting their children go places by themselves.
More specifically, parents reported being often or always
anxious about their children using public transportation,
and clearly anxious about the possibility of driving.
Cronbach’s alpha for this factor was .798. All items
were retained in calculating the total score.
Regression analyses
We examined whether parents’ behaviours and emotions
predicted children’s wayfinding behaviours and knowledge. To do so, we conducted three hierarchical
regression analyses, one for each child wayfinding factor
(i.e., wayfinding competence, wayfinding knowledge,
and wayfinding confidence), which were treated as outcome variables. We were specifically interested in
whether parents’ behaviours and emotions predicted
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Table 3. Regression analyses on three child wayfinding outcomes.
Child wayfinding outcomes
Competence
Predictors
Step 1.

Step 2.
Step 3.

Demographic factors
Age
Sex
Physical disability status
Socioeconomic status
Environmental factors
Type of city lived
Amount of time spent at home
Parental factors
Parents teaching wayfinding
Parents’ concerns

β

nowledge
ΔR 2

β

4.2%
.124
–.032
.102
.123

3.6%
.053
–.069
.008
.169

3.5%
.008
–.189

–.122
–.092

45.5%
.263*
–.530**

Confidence
ΔR 2

Discussion
Using a survey, we investigated parents’ assessment of
real-life wayfinding knowledge and competencies in
their children with DS as well as the parents’ own related
behaviours and emotions. Descriptive analyses of child
wayfinding competence indicated real-life wayfinding

–.256*
–.293**
.041
.183

1.9%

17.6%

1.1%

47.2%
.465**
–.367**

ΔR 2

.002
.106

48.2%
47.6%
Total adjusted R 2
Note. N = 83. Sex: 1 = male, 2 = female; physical disability status: 1 = yes, 2 = No; type of city: 1 = urban, 2 = suburban, 3 = rural.
*p < .05.
**p < .01.

children’s outcomes after taking into account demographic and environmental information. Hence, we
used hierarchical regression analyses, with demographic
information (i.e., age, sex, physical disability status, average family income)1 entered in Step 1 and environmental
factors (i.e., type of city lived, amount of time spent at
home) entered in Step 2. Two aspects of parents’ behaviours and emotions (i.e., teaching children wayfinding
and parents’ concerns) were entered in Step 3. The
results are presented in Table 3.
For both children’s wayfinding competence and
knowledge, neither demographic nor environmental factors were significant predictors. However, parents’ behaviours and emotions significantly predicted children’s
wayfinding competence and knowledge. More specifically, higher scores associated with parents teaching children wayfinding and lower scores on parents’ concerns
were associated with better wayfinding competence and
knowledge in their children with DS. On the other
hand, a different pattern emerged for children’s wayfinding confidence. First, demographic factors of age and sex
were significant predictors. Younger children and boys
were reported to have more confidence in wayfinding
compared to older children and girls. Second, environmental factors were not significant. Lastly, parents’ concerns but not parents’ teaching wayfinding predicted
their children’s confidence in wayfinding. Parents with
fewer concerns reported that their children were more
confident in wayfinding.

β

23.4%
.197
–.373**
35.8%

is indeed an area of difficulty for people with DS. Parents
reported that they have limited wayfinding knowledge
and skills. More surprisingly, parents reported that
their children typically do not feel anxious about independent wayfinding. Parents tend to assume the majority
of their children’s wayfinding activities by transporting
and accompanying them. Some parents actively engage
in teaching their children wayfinding knowledge and
skills. Still, they exhibit concern over their children’s
independent wayfinding abilities. Regression analyses
suggested positive parent behaviours and emotions (i.e.,
more teaching children wayfinding and lower parent
concerns) are generally associated with better wayfinding
outcomes in children with DS.
Children’s wayfinding
Most parents reported that their children with DS were
not likely to get lost. However, it appears that they
were more likely to be under close and constant supervision of their caregivers. Hence, parents and caregivers
serve as a strong protective factor against their children
actually getting lost. However, without their caregivers’
assistance, people with DS are severely impaired in independent wayfinding. Most parents reported that their
children were unable to travel out of town or use public
transportation by themselves. None of our participants
could drive. A lack of basic wayfinding access would
directly limit their ability to develop independent wayfinding skills. They also have very little wayfinding
knowledge. This challenge is particularly prominent
when the knowledge is slightly more abstract such as
understanding cardinal directions, a difficulty that has
also been observed in young TD children (Choi & Silverman, 2003; Silverman et al., 2000).
Interestingly, despite their children’s difficulties in
independent wayfinding, parents reported that their
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children were not afraid or anxious about wayfinding.
Perhaps children with DS do not realise their own weaknesses in wayfinding (Saha et al., 2014). Executive function difficulties are common in children with DS
(Baddeley & Jarrold, 2007; Costanzo et al., 2013; Lanfranchi, Baddeley, Gathercole, & Vianello, 2012). These
skills are essential for monitoring current performance
levels and planning adaptive strategies for future performance. Without an awareness of their own limitations
and the presence of parents and others during almost all
wayfinding opportunities, it is likely that people with DS
will not be particularly anxious about any wayfinding
difficulties they may experience. It is also interesting
that parents reported that their children did not seem
particularly motivated to explore the environment on
their own. The lack of motivation to engage in independent wayfinding may also limit their opportunities to
monitor and evaluate their own wayfinding skills.
One strength reported by parents was the ability of
their children to remember landmarks along a known
route. In addition, they reported that their children
could follow directions that included landmarks and
turns. This is in contrast to Davis et al. (2014), who
reported that their participants with DS remembered
fewer landmarks in a virtual environment wayfinding
task than did either participants with ID and not DS
and young TD children matched on MA (see Yang, Conners, & Merrill, 2014, for a review of visual-spatial ability
in people with DS). Perhaps the landmarks in the laboratory experiment were not salient enough to be remembered in a single encounter. Indeed, some landmarks
that are particularly salient may not benefit wayfinding
at all if they are not associated with an appropriate direction of travel. However, Davis et al. also reported that
encouraging participants with DS to pay attention to
landmarks improved wayfinding performance. Hence,
it is reasonable to conclude that improvements in wayfinding through the specific learning of visual landmarks
and turns are possible, with the likely outcome that some
people with DS can learn specific routes to travel independently between home, work, and play. Indeed, it is
possible to identify numerous examples of this ability
in people with DS (see e.g., Palmer, 2012).
Parent behaviours and emotions
Parents are in charge of most of the transporting and
accompanying of their children with DS. It is surprising
this factor has low reliability, as it seems the degree to
which parents transport and accompany their children
might largely depend on specific situations. Perhaps the
task of transporting and accompanying the child with
DS is divided among family members. For instance, a

father may take the child to school, but the mother may
take the child grocery shopping. Hence, asking only one
parent may yield inconsistent answers across items in
our study. For the second factor, more parents have taught
or plan to teach their children independent wayfinding
skills than those who have not or do not plan to do so.
Parent coaching has been found to play an important
role in implementing and facilitating intervention programs for children with ID (e.g., Meadan, Angell, Stoner,
& Daczewitz, 2014). Thus, this result is very promising. It
also implied that parents think of wayfinding as a teachable real-life skill. Finally, many parents are concerned
about their children’s independent wayfinding. Wayfinding is not a trivial issue for people with DS or their parents.
Parent behaviours predicting child wayfinding
outcomes
Wayfinding competence and knowledge
Regression analyses revealed identical patterns in predicting children’s wayfinding competence and knowledge. Neither was predicted by demographic or
environmental factors. In particular, we suspect wayfinding competence and knowledge may be more related to
MA than CA (Carr, 2008). CA typically has low predictive power with respect to cognitive performance in
people with ID (Mervis & Robinson, 2003).
Most importantly, parents’ behaviours and emotions
were significant predictors of children’s wayfinding competence and knowledge. Parents who teach their children
wayfinding skills reported their children as more competent in wayfinding and having more wayfinding knowledge. Active parent teaching may influence children’s
wayfinding outcomes in two ways. First, a parent who
actively engages and teaches their children may give
their children more opportunities to explore the environment. Hemmer et al. (2015) found prior knowledge and
experience positively contribute to map-based, real-life
navigation skills in children aged 6 to 10 years. Similarly,
TD children who freely explore certain terrains in their
spare time have better wayfinding skills than children
who do not have the opportunity or who do not actively
explore their environments (cf. Hemmer et al., 2015;
Neidhardt & Schmitz, 2001). Second, parents’ active
teaching may directly increase children’s wayfinding
knowledge. For instance, parents may teach their children with DS specific wayfinding strategies (e.g.,
“Remember the building we just passed.”) or general
knowledge like the meanings of different road signs. In
addition to teaching, parents with less anxiety and
fewer concerns over their children’s wayfinding also
reported their children as having higher competence
and more knowledge in wayfinding. A less anxious
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parent may allow a greater region of activity for their
children (Carr, 2008). They may also be more likely to
encourage independent wayfinding in their children.
Low parent anxiety is also associated with other, more
general child-rearing benefits, such as being more
encouraging and accepting of their children (Azeem
et al., 2013; Lloyd & Hastings, 2008). As mentioned previously, parent anxiety about the risks of independent travel can limit the degree to which travel training is
provided to children with ID in general, not just to people
with DS (e.g., Slevin et al., 1998). In that regard, it may be
useful to provide parents with more information about the
benefits of independent travel training as a necessary first
step to making it available to their children.
Wayfinding confidence
In contrast to children’s wayfinding competence and
knowledge, children’s wayfinding confidence presented
a different pattern of results. Age and sex significantly
predicted children’s wayfinding confidence. Parents
reported that younger children with DS are more confident about independent wayfinding than are older children. Younger children may be less able to assess
potential challenges of wayfinding because they have
had much less experience with independent wayfinding
compared with older children. Hence, young children
may be perceived as overly confident, whereas older children are able to assess the situation more objectively.
Indeed, the fact that wayfinding confidence is negatively
associated with the age of the person with DS lends some
support for the possibility mentioned earlier that executive function difficulties (Baddeley & Jarrold, 2007; Costanzo et al., 2013; Lanfranchi et al., 2012) are at least
partly responsible for wayfinding overconfidence in
younger children with DS. It is reasonable to think that
as they get older, people with DS face more challenges
with wayfinding as they travel more independently and
encounter more complex routes. It is only after these
added opportunities to evaluate their wayfinding skills
that they moderate their level of confidence. Parents
also reported that boys are more confident than girls.
This sex difference in wayfinding confidence was consistent with that found in TD adults and children
(Choi & Silverman, 2003; De Goede & Postma, 2015;
Merrill, Yang, Roskos, & Steele, 2016). Hence, age and
sex appear to have a larger impact on the emotional
rather than competence and knowledge aspects of wayfinding for people with DS.
Additionally, parents’ behaviours impact children’s
wayfinding confidence less than their wayfinding knowledge and competence. That is, whether parents actively
teach their children wayfinding does not directly influence their children’s wayfinding confidence. In fact,
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only parents’ concerns influence whether a child is
more confident in wayfinding. Children may learn and
share their parents’ concerns and emotions (Carvajal,
Fernández-Alcaraz, Rueda, & Sarrión, 2012). Together,
findings suggest the emotional and cognitive aspects of
wayfinding represent different underlying psychological
constructs in both children with DS and their parents.
Limitations
First, like all correlational studies, our study was not able
to determine the cause of children’s wayfinding behaviours and competencies. Although parents’ behaviours
affect their children’s wayfinding activities, they may
also directly result from their children’s abilities or difficulties (Gallagher, Phillips, Oliver, & Carroll, 2008).
Second, our survey only assessed general wayfinding
activities. Wayfinding is a complex skill that relies
upon spatial, verbal, memorial, executive function, and
social abilities (e.g., Hegarty, Montello, Richardson, Ishikawa, & Lovelace, 2006; Lawton, 1994, 2010; Pfuhl, Barrera, Living, & Biegler, 2013). Although in the current
study it was not possible to identify specific cognitive,
social, or experiential factors that may directly contribute
to real-life wayfinding deficits in people with DS, our
study does indicate their parents consider wayfinding a
real-world problem for their children. An important
goal for future research and essential to the design of
remediation programs should be to further our understanding of wayfinding challenges in people with DS.
Third, our survey relied on parents’ retrospective reporting. It would be valuable to get parents’ reports of activities as they occur rather than rely only upon memories of
past activities. Nevertheless, the current data are a
necessary first step toward addressing these issues.

Conclusion
Using a parent survey, we investigated wayfinding activities in people with DS and how their parents’ behaviours
and emotions influence these activities. Independent
wayfinding appears to be a real-life struggle for people
with DS, perhaps because they lack necessary knowledge
of spatial environments and basic wayfinding skills. Our
study has both methodological and interventional implications. The parent reports are consistent with the view
that wayfinding is a multifaceted and complex behaviour. Researchers should consider wayfinding in a larger
societal context by studying social, environmental, and
parental influences on wayfinding, especially in people
with DS. Additionally, clinicians and occupational therapists may specifically target parents who are already
teaching their children wayfinding skills and inform
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them of the best practices. It is reasonable to expect that
with appropriate training (Uttal et al., 2013) people with
DS can develop some basic wayfinding knowledge and
skills (Davis et al., 2014; Haveman, Tillmann, Stöppler,
Kvas, & Monninger, 2013).

Note
1. IQ was dropped from the analysis because 38 participants did not know their children’s IQ score.
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